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(g) A biend of a ptienollc antioxidant and a hydrazine or 
oxamido derivative in appropriate proportions ior use in 
stabilizing acetat iiomo- and copolymers against oxidative and 
thermal degradation. 
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Description 



Stabilization Systems for Polyacetals 



The instant invention pertains to an acetal homo- or copoiymer composition comprising a hindered phenol 
and a specific hydrazine confipound or oxeunido compound, to a method of stabiiizlng acetal homo- or 
5 copolymers as well as to a method of reducing color formation in aceta! homo- or oopoiymaTs which contah a 
hindered phenol. 

Polyacetal homo- and copolymers are welt known to those skilled in the art. These matrais^s are a suitable 
repiacement for metal in numerous applications as a result of properties such as high strength and stiffness, 
good fatigue life, excellent resilience and thoughness, low moisture sensitK/tty, solvent resistance, excellent 

10 electrical characteristics and the capability to maintain these properties at elevated temperatures. The 
molecular structure of the potymeristhat of a linear acetal, consisting of unbranched polyoxymethylene chains 
of substantial length, generally averaging more than 1000 -CH2O- units. The acetal homopolymers are, for 
example, prepared by the polymerization of anhydrous formaldehyde or by the polymerization of trioxane. 
Acetal copolymers are tj^lflad. for example, fay the polymerization product of trioxane and a cyclic ether such 

15 as ethylene oxide. 

Since polyacetals are subject to oxidative and thermal degradation and discoforation, a v^ide variety of light 
stabilizers and antioxidants have been recommended for use therein. Included among the latter are diverse 
hindered phenolic antioxidants as reflected for example in U.S. Patents 3,285,855, 3,644,482 and the fii;e; as 
well as various hydrazine compounds as reflected for example in U.S. Patents 3,110,696 and 3,660,438. 

20 Although these groups of compounds have provided antioxidant properties to polyacetals, levels of 
discotoration during storage and exposure particularly vrfth the hindered phenols have proven to be 
unacceplably high for certsn end uses. This potentla! deficiency is aggravated by the fact that the hindered 
phenol primary stabilizers are required in order to provide maximunn thermal stability, the latter not being 
provided by the individual use of co-stabilizers even at higher concentration levels. 

25 It has now been discovered that fay including a special hydrazine or oxamido compound with a special 
hindered phenol in the proportions noted hereinafter as a stabilizing system for acetal homo- and copolymers, 
total stabilizing activity is achieved. Thus, the blend provides excellent stabilization against both oxidative and 
thermal degradation. Of primary importance, the combination provides significantly improved performance in 
the area where the individual hindered phenol is lacking, namely, in resistance to discoloration during storage 

30 and/or exppsure to environmental conditions. In fact, contrary to expectaticKi, the use of higher levels of 
hindered phenol In such combinations does not result In a concomitant Increase In discoloration of the acetal 
polymer. 

As previously noted, ttie applicable Wndered phenols and hydrazine or oxamido compounds are know/n to 
those skilled in, the art and have been Identified as antioxidants for use in acetal polymers. Various blends of 

SS the hindered phenol and hydrazine components have been identified for use as stabilizer systems for 
polyolefins, polyurethans and various elastomers. In addition, U.S. Patent 3,940,365 describes moulding 
compositions based on poly(oxymethylene) which contain a phenolic antioxidant and a specific compound 
having a nucleating effect. However, the unexpected performance pattern achieved wltti the use of the instant 
blends clearly provide a distinct situation. 

40 The Instant invention pertains to an acetal homo- or copolymer which comprises 
(a) a hindered phenol corresponding to the formula f, II, 111, IV, V, VI or VII, 
RlX-(C»Hga)-Q (I) 

wherein Ri is a group of the formula la. 



X is oxygen or sulfur, a is an integer from 6 to 30, preferably 6 to 18, b is an integer from 0 to 6, Re and ^e 
independently Ci-Cisalkyi, Cs-Ciacycioail<yl, phenyl or Cr-Cearalkyt. and R2 Is also hydrogen, Q is hydrogen 
or -A-(C,H2y)-R4, A is oxygen, sulfur °'' 

55 y is an integer from 2 to 20, 

B is Ci-C4aJkyl or Ci-C4alkanoyl, and R4 Is hydrogen, hydroxy, Ci-C4all<anoyloxy or a group of the formula Va, 
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0- 



(ib); 



(II) 



10 



•Id 



wherein Ra, R3 and b are as defined above, d is an integer from 2 to S, and Qi is a d-valent alipliafio 
hydrocaiton of 1 to 18 carbon atoms, a d-valent aromatic or aromatic aJipliatic hydrocarbori of 6 to 20 carbxan 13 
atoms or a group of the formula lla 



* 



(Ila) 



wherein f is an integer from 1 to 4; 



(ni) 



wherein Ra, R3 and b are as defined above, and Q2 is Ci-Cisall<yiene; 
jj^jr-^C^H^^f-Y-^ — ^Rs (IV) 



30 



2S 



30 



35 



wherein R 1 and X are as defined ^ove, 2 is an integer from 2 to 6, e Is an integer from 3 to 40, preferably 3 to 40 
10, Y is oxygen or sulfur, and Rs is hydrogen, Ci-C4atkyl or a group of the formula la; 



CH3C)3C, 
-HO- 



^ /CCCH3)j 
• = '^ GHz ■ 



—OH 



CH3 



H3C, 



H3C 

(f:HCH3 



/ 



I II 



OK 



R7 



■C(CH3)3 



(V); 



(VI) 



wherein Re and R7 are independently CrCiealkyI, Cs-CiscycSoalltyl, phenyl or Cz-CgaralkyI, and Re is also 
hydrogen, andAi isagroup ^o(Ke>R, wherein Rb and are independently hydrogen or Ci-CealkyI; 
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(VII) 



15 wherein Rs is as defined above, p is 1 or 2 and Qa Is CE-Cioalkylene; 

and 

(b) a hydrazine compound corresponding to the formula Vl!l, IX or X 

Rl2-i-NHNH2 (VIII), 



Ri2-C-HHNH- 



-R 



1 3 



(IX), 
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(X) 



'.vherein Ria and R-o are indspsndenfiy Ci-Ciaalkyf. Ci-Ciaalkylo3cy, phenyl, Cr-Caaralkyt or a group of the 

formula Vlila, 



OH 



(villa) 



Z is a direct bond, Ci-Ciaalkylene or phenylene, the radicals R14 are independently Ci-Ciflalkyl, 
Cs-Ci2cycloalkyI, phenyl or C7-C9aralkyl, w is 0 or 1 , x is an integer from 0 to 4 and n is an integer from 0 to 6. 
with the proviso that x is different from zero, vrfien w is 1; or 
(c) an oxamido compound of the formula XI 



-0-(C H, )-H 
V 2v 




(XI) 



wherein R15 is Ci-Cieatkyl, phenyl, Cy-Cgaralky! or a group of the formuta V(ila and v is an integer from 0 to 6, 
preferably 1 to 6, in particular 2 to 6; the weight ratio of the components {a}:(b) or (a}:(c} is 20:1 to 1:10. 
A[ky! is for example methyl, ethyl, propyl, n-butyl, tsrt-butyi, pentyl, hexyf, hep^, octyl, 1,1,13,3-tetramethjrtbu- 
tyl, nonyi, decyj, undecyl, dodecyl or octadecyl. 

Ci-Ci8a(kyloxy is for example methoxy, ethoxy, propoxy, n-butoxy, tert-biitoxy, psntytoxy, hexyloxy. 
heptyloxy, octyloxy, nonyloxy, decyloxy. undeoyloxy, dodeoyloxy or octadecyioxy. 

Ci-C4alkanoyl is for example acetyl, propionyl or butyryl. 

Ci-C4aikanoyloxy is for example acetj^oxy, propionyloxy or butyrjrioxy. 

Cg-Ciscycloalkyl Is for example cyclopentyi, cyoiohexyl or cyolooclyJ. Cyclohexyl is prefen^d. 

Cz-Caaralkyl is in particular Cr-Cgphenylalkyl, for example benzyt, a-methylbenzyl, a,a-dtmethylbenzyl or 
phenylethyl. Benzyl is preferred. 

Ci-Cisalkylene is for example methylene, dimethyiene, trimethylene, tetramethylene, pentamethylene, 
hexamethj^ene, heptamethylene, octamethyiene, dscamethylane, dodecamethylene or octadeoamethyiene. 

For compounds of formula 11, Q-j as a bivaient hydrocarbon can be e.g. straight-chain or branched 
C2-Cioalkylene or Cg-Csalkylidene such as, for axample, ethylene, ethylidene, trimethylene, tetramethylene, 
pentamethylene, 2,2-dimethyipropane-1,3-dtyl, hexamethylene, heptamethyler>a, octamethyiene, deca- 
methyiene, 2,2-pentamethylene-propan6-1,3-diyl. and cyclohexylene or Ce-Cioarylene such as, for example. 
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phenylene, phenyiene substituted by one' or more Ci-C4alkyl, or naphthylene. 
Qi as a trivalent, tetravaJent or pentavaient hydrocarbon can be e.g. a group of the following formulae 

II I " 

I IJ , I 'i . I li , II, I H 

\y /\/ \ /\/ \ / \ / \ / / \ 

I 

or aikanetriyl of 3 to 6 carbon atoms, such as e.g. glyceryl or trimethylylpropane or alkanetetray! of 4 to 6 io 
carbon atoms such as e.g. pentaerythrityl. 
Formula la represents preferably one of the following groups: 

CH.C)3.C^ <H3C)3C 

/ \ 9 .— n 15 



20 

Formula lb is in particular one of tlie groups 



HO— ( ^— CHzCHz-fi-O- and HO— ^ CHsCHj-C-O- . 25 



In the group of the formula lla f is preferabfy 2. 30 
Those compositions are preferred, wherein component (a) is a compound of the formula I, II, III, IV, V or VI in 
particular I, lli i!l or IV. 
Z Is preferably a direct bond or Ci-Cealky!ene. 

Compounds of formula i which are preferred exhibit X as oxygen, b as an integer from 0 to 2, Ra and Rs as 
alkyi of 1 to 8 carbon atoms, A as oxygen, y as 2, R4 as hydrogen or a group of the formula lb. Particularly 35 
preferred are those compounds wherein Rg and Ra are tert-butyl positioned ortho to the hydroxyl group and b 
is 2. A specific compound of preference is octadecyl 3-(3',5'-di-tBrt-butyl-4'-hydroxyphenyl)propionate. 

Compounds of formula I! which are preferred exhibit Rj and R3 as Ci-C8-aikyi, in particular tert-butyl 
positioned ortho to the hydroxyl group, b as 2, d as 2 or 4 and Qi as Ca-Ci oalkylene or pentaerythrityl: Specific 
compounds of preference are 1 ,6-hexamethylene bis[3',5'-dl-tert-butyl-4'-hydroxyhydrocinnamate] and 40 
t8trakis[methylene 3-(3',5'-dl-tert-butyl-4'-hydroxyphenyl)prop!onate]methane. 

Compounds of formula III whlcii are preferred exhibit Ra and R3 as Ci-CealkyI and preferably tert-butyl 
positioned ortho to the hydroxyl group, b as 2 and Q2 as Ca-Cealkyiene, The specific compound of preference 
is N,N'-hexamethylene bis[3,6-di-tert-butyl-4-hydroxyhydrooinnamamid0]. 

Compounds of fomiuia iV wriiich are preferred exhibit X and Y as oxygen, b as an integer from 0 to 2, R2 and 4B 
Ra as alkyi of 1 to 8 carbon atoms, z as 2, e as an integer frorti 3 to 20, and Rb as a group of the formula la. 
Particularly preferred are those oompounda wherein R2 and Ra are tertHautyl positioned ortho to the hydroxyl 
group. A specif io compound of preference is triethylene glycol bis[3-(3',5'-di-t6rt"butyi-4'-hydroxyphenyl)-pro- 
pionate]. 

Compounds of formula VI which are preferred exhibit Re and R7 as methyl or tert-butyl and Rb and R9 as 50 
hydrogen or methyl. Specific compounds of preference are bis[2-hydroxy-3~tert-butyi-5-methylphenyl]me- 
thane and 1,1-bis[2'-hydroxy-3',5'-dl-tert-butylphenyl}ethane. 

A preferred compound of formula Vli is 

SS 
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H 3 C-(^— -CH 2 -COO-CH z CH z -OOC-CH z — ({;-CH 3 
Hi II I 

m • • • 

OH 6h 



4. 



Preferred compositions of the invention are those wherein componant (a) is octadecy! 3-(3'.5'di-tsrt-butyl- 
■hydroxyphenyt) propionate, 1 ,6-hexamBthylsne bis[3'.S'-di-tert-bLrtyl-4'-hydroxyhyclrocinnarriate], fetrakis- 
[metliyjene 3-(3',5'-di-tert-butyl-4'-liydroxyphenyi)propionaie]meaiane, 

N,N'-hexamethylene bis[3,5-di-tert-butyl-4-hydro)cyhydrocinnamamidle] or ttlathyiene glycol bis{3-(3',5'-cil- 

tert-butyW-hydroxyphenyllpropionate]. 
20 According to a further preferred embodiment in componant (b) Ria and R13 are independently CrCiaalkyI 

or a group of formula Villa, Z is a direct bond or Ci-Cealkylene and tiie radicals R14 are independently 

C4-C8afl<yl, Cs-CecyoloaJkyl, piienyt or benzyl. 
Preferred groups of the formula Villa and preferred compounds of the formula X are those wherein the OH 

group is either in the ortho- or para-position. VWien the OH group is in the para-position, the groups of the 
215 formula Vll/a preferably contain two R14 radicals positioned ortho to the hydroxyl group, which are alkyi of 4 

to 8 carbon atoms and most preferably tert-butyl. 
With respect to compounds of fomiula X, the OH group is preferably in the ortho-position to ttie (inking 

chain. 

Representative compounds of component (b) Include 



H 3 5 C 1 7 -e-NHHH-C-C 1 7 H 3 5 , 



Hj 7C1 e-O-C-UHNH-C-O-Ci aHj 7 , 



\h YLC^ 



HO-/ ^— CHzCaJ-NHNH-ScHaCHz— ^ ).~0H 



H.C-e-NHHH-e-CCHz) .-e-TONH-C-CHj . 
J ?-ifH-N=CH— ^ ^. and 



^ H 1 7 C 8 -i-HHNH-^-S-KHNH-i 



CgHi 7 



Another preferred composition of tfie instant invention contains as component (a) 1 ,e-hexamethyiene 
bist3',5'-di-tert-buty!-4'-hydroxyhydrooinnamate] and as component (b) i^l,N'-bis[|i-(3,5-di-tert-butyl-4-hy- 
65 droxyphensritpropionyljhydrazine. The combination of these components particuleH-ty reveals a performance 



NSDOOiD: 



EP 0 333 660 A2 



improvement in ihe hindered phenoi. 
Preferred compositions are also those w^iich contain components (a) and (c). 

In compounds of the formula X! Rie Is preferably a group of the formula Vilfa with the OH radical in tiie 
para-position and two Rh groups positioned ortho to the hydroxy! group, Ru being preferably tert-butyl. A 
representative compound is 2,2'-oxamido-biE[ethyl 3-{3',5'-di-tert-butyl-4'-hydroxypii6ny!)propionatel (®NAU- 
GARD XL-1 from Uniroyai). 

Methods for preparing tlie compounds of component (a) are well known to those skilled in the art Specific 
reference is made to U.S. Pat Nos. 3,285,855, 3,531 ,483, 3,564,047, 3,632,553, 3,644,432, 3,944,594, 4,032 5S2 
and 4,507,420 for information regarding the phenols of formula HV and VI and their methods of preparation 
The compound of formula V is ®roPANOL CA available from fCI Corp. The compounds of formula VH can be 
prepared as described, for example, in U.S. Patent 3,9a),928. 

The compounds of component (b) methods for their preparation are disclosed in U.S. Pat. 
Nos. 3,110,696 and 3,660,438, said disclosures being fully incorporated herein. 

fn general, ttie blends of the present invention are employed in from about 0.01 to about 10 o/o by weight of 
the stabliizecl composition, although this will var\' with the particular application. An advantageous range is 
from about 0.05 to about 2 o/o, and especially O.l to about 1 OAs. The weight ratio of component (a) to 
component (b) or component (c) will gerjerally range from 20:1 to 1:10, preferably 9:1 to 1:9, and most 
preferably 2-3:1. 

The stabilizers of the instant invention, either individually or in cofnblnatlon, may readily be incorporated into 
the acetal polymers by conventional techniques, at any convenient stage prior to the manufacture of shaped 
articles therefrom. For example, the stabilizers may be mixed with the polymer in cfry powder form, or a 
suspension or emuision of the stabilizer may be mixed with a solirtion, suspension, or emulsion of the polymer. 
The resulting stabilized polymer compositions of the invention may optionally also contain various 
oonventionsd additives. Included among these additives are basic co-stabi!izers such as calcium citrate, 
melamine, cyanoguanidlne, poiyamldes, alkali and alkaline earth metal salts of high fatty acids, and amines; 
phosphrtes and phosphonites; perojdde-deatroying compounds such as esters of thiodlpropionic acid: and 
the tike. 

The instant invention also relates to a method, of stabilizing an acetal homo- or copolymer against thermal or 
oxidative degradation, which comprises incorporating into said acetal components (a) and (b) or {a) and (c) as 
defined above. 

Another embodiment of the instant invention is a method of reducing color formation In acetal homo- or 
copolymers containing a hindered phenol (component (a)), whicSi comprises incorporating into said acetal 
homo- or copolymers component (b) or (c) as defined atjove. 

The folbwing exanpies illustrate ttie embodiments of this invention. 

Test compounds 

A - 1,e-hexamethylene bis[S',5'-di-terf-butyl-4'-hydroxyhydroelnnamate] 

B - triethylene glycol bis[3-tert-butyl-5-methyl-4-hydroxyphsnyi]propionate 

C - tetral<is[methyfene 3-(3',5'-dl-tert-butyi-4'-hydroxyphenyl)propionateJmethane 

D - N,N'-hexamethylene bis[3,5-di-tert-buty!-4-hydroxyhydrocinnamamide] 

E - octadecyl 3-(3',5'-di-tert-butyl-4'-hydroxyphenyi)propionate 

F - 1 ,3,5-tris[3',5'-di-tert-butyi-4'-hydroxybenzoyloxyethyl]isocyanurate 

G - 1 ,1 ,3-tris[3'-tert-butyl-4'-hydroxy-5^-meth)^phenyl]butane 

H - 1,1-bls[3'-tert-bufyl-4'-hydroxy-5'-methylph6nyl]butane 

J - N,N'-bis[p-{3,5-dl-tert-butyl-4-hydrox)T3henyl)propionyl3hydrazine 

K - 2,2'-oxamido-bls[ethyl 3-(3',5'-di-tert-butyl-4'-hydroxyphenyi)prapionate] 

Example 1: 

The additives In the indicated concentrations are dry blended into polycxymethylene resin [trioxane- 
ethylene oxide copolymer (®CELCON from Celanase) with base stabilization system of 0.2 Wo bis-stearamide 
and 0.1 Wo calcium hydroxy stearate] and extruder compounded (single extrusion) into pellets at IK'C. The 
pellets are stored in a dark area in gl^s petri dishes at ambient temperatures for the Indicated time periods 
Emd specimen yellowness index (Yl) is determined according to ASTM D 19215. 
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15 



20 



Conipon6nts 


Cone fO/o bv wt S 


Yellowness Index 






initial 


84 Days 


131 Days 


A 


0.5 


o.o 




11.3 


J 


0.5 


J.D 


2.7 


2.3 


A/J 


0.25/0.25 


2.0 


1.5 


1.3 


A/J 


0.3/0.2 


1 .5 


1.2 


1.2 


A/J 


0.35/0,15 


o o 


2.0 


1.8 


A/J 


0,4/0.1 




i R 
tiO 


1.4 


A/J 


0.45/0.05 


1.4 




1.5 


A/J 


0.475/0.025 


1.2 


1 n 


I.U 


A/J 


0.2/0.3 


1.0 


1 A 


1.3 


A/J 


0.15/0.35 


2.6 


1 R 
l.o 


1.6 


A/J 


0.1/0.4 


2.7 


2.1 


2.0 


/-\/J 


0.05/0.45 


2.2 


1.7 


1.6 


K 


0.5 


1.7 


1.7 


2.0 


A/K 


0.25/0.25 


1.0 


1.9 


2.1 


A/K 


0.35/0.15 


1.4 


2.8 


3.2 


A/K 


0.45/0.05 


1.7 


3.0 


■ 3.4 


A/K 


0.15/0.35 


1.6 


2.3 


2.S 


A/K 


0.05/0.46 


1.4 


2.0 


2.4 



25 

These data thus indicate tlie high resistance to discoloration during dark storage as exhibited by the 
stabilized systems of this invention, in addition, significant performance improvement is exhibited relative fo 
component A, tile more highly discoloration antioxidant. 

30 Ex ample 1 1: 

The procedures of Example I are repeated with the exception of certain of the components of the base 
acetai and the aging conditions. Thus, the formuiated systems are subjected to oven aging at 80° C and to 
storage in water at 70° C. 
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COSTA- 
BILIZER 0.3 0/0 
Ca SiTEARATE 

0.3 Vd a 
0^ % A + 

0.01 0/0 J 
0.3 0/0 A + 

0.03 a/0 J 
0.3 0/0 A -f 

0.05 0/0 J 
COSTA- 
BILIZER 
015 "/o Ca 
CITRATE 

0.3 0/0 A 
0.3 o/o A + 
0.01 0/0 J 
0.3 0/0 A + 
0.03 0/0 J 
0.3 0/0 A + 
0.05 OA) J 
COSTA- 
BILIZER 0.3 OA) 
MELAMINE 

0.3 0/0 A 
0.3 0/0 A + 
0.01 0/0 J 
0.3 o/O A + 
0.03 o/d J 
0.3 D/o A + 
0.05 o/o J 
COSTA- 
BILIZER 0.3 % 
CYANOGUA- 
. NIDINE 

0.3 <Vb A 
0.3 0/0 A + 

0.01 0/0 J 
O.ao/o A + 

0.03 0/0 J 
0.3 q/o A + 

0.05 % J 



Oven aging at Storage in 
80°CAYrat20 Water at 70" C 



Weeks 

18.7 
13.1 

12.0 

12.€ 



18.0 
13.1 

14,5 

12.5 



10.6 
9.0 

3.1 

8.1 



10.5 

g.o 

10.2 
10.1 



Yl at 20 Weeks 

33.4 
17.3 



14.7 
13.0 



10.2 
8.3 

8.6 

8.2 



9.8 
7.5 

9.0 

8.3 



JO 



15 



20 



25 



30 



16.4 
7.2 

7.3 

6.0 



40 
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Example III: 

Example i is repeated utilizing a variety of phenolic antioxidants. 
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Additive Cone (o/o Yl Initial YI45 Days 

by wt.] 





A 


0.5 


4.0 


16,2 


5 


kli 


0.4/0.1 


4.1 


6.0 




B 


0.5 


3.8 


4.0 




B/J 


0.4/G.1 


2.2 


2.8 




C 


0.5 


3.8 


13.0 




C/J 


O.4/0.1 


2.5 


4.0 


10 


D 


o.s 


3.0 


8.0 




D/J 


0.4/0.1 


3.0 


4.1 




E 


. 0.5 


4.1 


26.6 




E/J 


0.4/0.1 


5,5 


7.2 


IS 


F 


0.5 


9.2 


14.5 




F/J 


0,4/0.1 


8.5 


11.1 




G 


0.5 


11.1 


14,9 




G/J 


O.4/0.1 


5.4 


7.2 




H 


0.5 


12.0 


21.8 


20 


H/J 


0.4/0.1 


5.6 


7.0 




J 


0.5 


4.1 


5.3 



26 Example IV: 

Example ill is repeated with ttie exception tliat the resulting samples are subjected to oven aqina for five 
daysat110°C. 

Additive Cone. (<Via by Yl - Oven Aged 
30 wt.) 



c 


0.5 


23.3 


C/J 


0.475/0.025 


17.7 


E 


' 0.5 


23.2 


E/J 


0.475/0.026 


13.3 


F 


0.5 


39.7 


F/J 


0.475/0.025 


25.9 


J 


0.5 


28.3 
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It is thus seen that the instant combination of antioxidants provides signiflc^tiy improved stabiiizafion 
effectiveness in acetal polymers. This improvement is particularly evident in a key indicia of stabllizatioti, 
namely, resistance to discoloration. 

In summary, this invention provides antioxidant systems for stabilizing acetal polymers against oxidative and 
45 thermal degradation. Variations may be made in various elements thereof without dep^ing from the scope of 
the invention as defined by the fbllowing ciabns. 



Claims 

50 

1 . An acetal homo- or copolymer which comprises 
(a) a hindered phenol con-esponding to thefomiula I, II, III, IV, V, V! or VII, 

RlX-(CaH2a)-Q (I) 

wherein Ri is a group of the formula la, 

55 

I' 

60 ' E-3 

X is oxygen or sulfur, a is an integer from 6 to 30, b is an integer from 0 to 6, Ra and R3 are independently 
Ci-Ciealkyt, Cs-CiEcycloalkyi, phenyl or Cr-Caaraikyl, and Rg Is also hydrogen, Q is hydrogen or 
-A{CyH2y)-R4, A Is oxyQ^, sulfur or - H -. 



10 



vISDOClO' <EP. 



0333SeOA£_L> 



EP 0 333 660 A2 



y is an integer from 2 to 20, 

B is Ci-C4alkyi or Ci-C4all<anoyl, and R4 is tiydroger*, hydroxy, Ci-C4alkanoy!oxy or a group of the 
formula lb, 



R3 * 



Clb); 



(II) 



10 



15 



wherein Ra, R3 and b are as defined above, d is an integer from 2 to 6, and Qi Is a d-valent aliphatic 
hydrocarbon of 1 to 18 carbon atoms, a d-vaient aromatic or aromatic aliphatic hydrocarbon of 6 to 20 
carbon atoms or a group of the formula !ia 



9 

a 

wlierein f is an integer from 1 to 4 ; 
R3 



"Q2 



(Ila) 



(III) 



20 



25 



30 



36 



wiierein Ra, R3 and b are as defined above, and Qj is Ci-Ci8all<ylene; 



40 



wherein Ri and X are as defined above, z is an integer from 2 to 6, e is an integer from 3 to 40, Y is oxygen 
or suJfur, and Bs is hydrogen, Ci-C4alkyi or a group of the formula la; 



CH3C)3C. 



\ _ 



\ 




'CH3 t H3C 
HCH3 

H3C, 



_ / 
\ / 



.C(CH3)3 

-OH 



I II 
^ / \ 



■C(CH3)3 



(V); 



4S 



50 



65 



Re 



R7' 



OH 



-Ai — 



Cvi) 



65 
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10 



IS 



wherein Re and R7are independently Ci-dealkyl, C5-Ci2Cycloall<yl, phenyl or CT-CgaralkyI, and Re is also 
hydrogen, and Ai is a group )c(ii5)]i, wherein Ra aodflmSffaiiideeiartentli' hydrogen or Ci-Ceaiky!; 

H3C-(J;-eCpH2p)-e-0-pQ3 (VII) 

Ah 



20 



wherein Rs is as defined above, p is 1 or2 and Q3 is Ga-Cioatkylene; 

and 

(b) a hydrazine compound corresponding to the formula VIII, IX orX 
Ri2-§-NHNH2 {Vl!l), 



R12-C-NHNH- 



Z-C-KHNH- 



<IX), 



30 



3S 



40 



OH OH 



(X) 



wherein Ris and P.-is ar^ indspsndently Ci-C isaftcyl, Ci-Ci8all<jrioxy, phenyl, G!'-G9ara!l<s^ or a group of 
the form ulaVIJIa, 



OH 



/ n 2n 



(Villa) 



45 



SO 



Z is a direct bond, Ci-Cigalkylene or phenyiene, the racBcals R14 are independently Gi-Ci6all<yl, 
Cs-CiacyoloalkyI, frfienyi or C7-C9arall<yl. w is 0 or 1 , x is an integer from 0 to 4 and n fs an integerfrom 0 to 
6, with the proviso that x is different from zero, when w is 1 ; or 
(c) an oxamido compound of the formula XI 



Ri 5-^-0- 



V 2v 



(XI) 



55 



60 



wherein R15 is Ci-Gisalkyl, phenyl, Cr-Cgaralkyl ora group of the fonrtuia Villa and vis an integerfrom 0 to 
6; the weight ratio of the components (aj:(bl or (a):(c) is 20:1 to 1 :10. 

2. The composition of claim 1, wherein said hindejeri phenol corresponds to the formuta I II III IV V or 
VI. .... 

3. Tl^ composition of dalm 1 , wriisrein SBSd hindered i^enol con-esponds to formula 1. 

4. The composition of claim 1, wherein said hindef&d phenol corresponds to formula ■ and X Is oxygen, 
b is an integerfrom 0 to 2, R2 and R3 are indepsndentty Ci-GaalkyI, A is oxygen, y is 2 and R4 is hydrogen 

or a group of the formula lb. 

5. The composition of claim 4, wherein and R3 are terWjutyl positioned orlho to the hydroxy! group 

and b is 2. 

6. The composition of claim 1, wherein said hindered phenol corresponds to formula 11. 

7. The composition of claim 1 , wherein said hindered phenol corresponds to formula fl and Ra and Rg 
are Independently Ci-Ceatkyi, b is 2, d is 2 or 4 and Qi is Ca-Cioalkylene or pentaerythrityl. 

8. Ti^ composition of daim 1 , wherein said hindered phenol corresponds to formula III. 
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9, The composition of claim 1 , wherein said hindered phienol corresponds to fomiula HI and Ra and R3 
areindependenUyCi-Ceafkyi, b fsEandQa is Ca-Cealkyiene, 
TOThe tximposfttOTi of claim 1, wherein said hindered phenol corresponds to formula IV. 

11. The composition of claim 1, wherein said hindered phenol corresponds to formula IVand X and Y are 
oxygen, bis an integer from 0 to 2, Ra and R3 are independently Ci-CsalkyI, zis2, e is an integer from 3 to ■ 5 
20 and Re is a group of the formula !a. 

12. The composition of claim 1 1 , wherein Ra and R3 are tert-butyl positioned ortho to the hydroxyl group. 

13. The composition of claim 1, wherein said hindered pheno! is octadeoyl 3-{3',5'-di-tert-butyi-4'-hy- 
droxyphenyl) propionate, 1 ,6-hexamethylene bis[3',5'-di-tert-butyl-4'-hyclroxyhydrocinnamate], tetrakis- 
[mefhy[ene3-(3',5'-di-tert-tautyl-4'-hydroxyphenyl)propfonata]methane, 10 
N.N'-hexamethytsne bls[3,5-dl-tert-butiri-4-hydroxyhydrocinnamamide] or triethylene glycol 
bisi3-(3',5'-di-terf-butyl-4'-hydroxyphenyl)proptonate]. 

14. The composition of claim t, wherein in component (b) R12 and R13 are independently Ci-Cisalkyl or 
a group of formula Villa, Z is a direct bond or Ci-Csafl^iene and the radicals R14 are independently 
C4-C8alkyl, Cs-Cecycloalkyi, phenyl or benzyl. ;5 

16. The compos'itson of claim 14, wherein the OH in the group of theformuta Vlila and In the compounds 
of formula (Xj is positioned either in the 2- or 4-position. 

16. The composition of claim 15, wherein the OH in the group of the formula Villa is in the para-positlon, x 
is 2 and each R14 is tert-butyl positioned ortho to ttie OH group. 

17. The composition of claim 1, wherein said hydrazine Is SO 

H3 5C1 7-?-NHNH-E-Ci 7H3 s , 
H 3 7 C 1 3 -0-e-NHNH-C-O-C 1 s H 3 7 . 



HO— ^ ^— CHaCHz^-NHHH-^CHzCHz— ^ ^-HDH 
(H3C)3C/ "^0(083)3 



25 



(HsOaC^ /C(CH3)3 ^ 



40 



SO 

Hi7Ce-?-NHNH-§-?-NHNH-S-C8Hi7 • 



55 

18. The composition of claim 1, wheresi said hindered phenol is 1^-hexamethylene bis[3,5-di-tert-butyl- 
4-hydroxyhydrocinnamate] and ssud hydrazine compound is N,N'-bis[p-(3,5-di-tert-butyl-4-hydroxyphe- 

nyi)proplonyi]hydrazine. 

19. The composition of claim 1 comprising components (a) and (c). 

20. The composition of claim 19, wherein component (c) Is 2,2'-oxamido-bis[ethyl 3-(3',5'-d!-fert-butyl- BO 
4'-hydroxyph6nyl)propionate]. 

21. The composition of claim 1 which addltlanally contains a basic co-^tebilizer selected from the group 
consisting of calcium citrate, meiamine, cyanoguanidlne, polyamides, alkali and alkalbie earth metal salts 
of fatty acids, amines, phosphites, phosphonites and peroxide-destroying compounds. 

22. A method of stabHIzIng an acetal homo- or copolimer against thermal or oxidafive degradation, es 
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which comprises incorporating Into said aceta! components (a) and (b) or (a) and (o) according to claim 1. 
23; A tnetliod of reducing color formaKon in acetal homo- or copolymers containing component (a) 
aooordifig to claim 1 , which comprises incorporating into said aceta! homo- or copolymers component (b) 

or (c) as defined in clafm 1 . 
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